Abstract Highlights of ΛΛ emulsion events are briefly reviewed. Given three accepted events, shell-model predictions based on p-shell Λ hypernuclear spectroscopic studies are shown to reproduce B ΛΛ ( 
Introduction
ΛΛ hypernuclei provide valuable information on the ΛΛ interaction and how it fits into our understanding of the baryon-baryon interaction. Although the existence of ΛΛ hypernuclei nearly rules out a stable H dibaryon, a ΞN dominated H resonance might affect the systematics of ΛΛ binding energies. Only three emulsion events presented serious candidates for ΛΛ hypernuclei before 2001: been realized that the binding energies of 10 ΛΛ Be and 6 ΛΛ He were inconsistent with each other [6] . Here, the ΛΛ excess binding energy is defined as ΛΛ He hybrid-emulsion event [7] , with updated values [8] B [8] . In the course of doing so, we compare B ΛΛ values derived from emulsion events with shell-model predictions [9] and with selected few-body cluster calculations [6, 10, 11] where the latter exist.
Onset of ΛΛ hypernuclear stability
From the very beginning it was recognized that ΛΛ and ΛΛN were unbound [12, 13] ; if ΛΛN were bound, the existence of a nnΛ bound state would follow. The existence of a 4 ΛΛ H bound state was claimed by AGS-E906 [14] , from correlated weak-decay pions emitted sequentially by ΛΛ hypernuclei produced in a (K − , K + ) reaction on 9 Be. However, the 4 ΛΛ H interpretation is controversial [15, 16] . Several post-2001 calculations exist for 4 ΛΛ H. A Faddeev-Yakubovsky 4-body calculation finds no bound state [17] , whereas a stochastic-variational (SV) 4-body calculation finds it to be bound by as much as 0.4 MeV [18] . The more comprehensive s-shell Λ-and ΛΛ-hypernuclear SV calculation of Ref. [19] finds 4 ΛΛ H to be particle stable by as little as a few keV, which would be insufficient to maintain particle stability once V ΛΛ is renormalized to reproduce the recently updated (smaller) value of Eq. (2) for ∆B ΛΛ ( 6 ΛΛ He). Regardless of whether 4 ΛΛ H is particle-stable or not, there is a general consensus that the mirror ΛΛ hypernuclei 5 ΛΛ H-5 ΛΛ He are particle-stable, with ∆B ΛΛ ∼ 0.5 − 1 MeV [20, 21] , or larger owing to the ΛΛ − ΞN coupling which is particularly effective here [19, 22, 23] . In addition, substantial charge symmetry breaking effects are expected in these systems, resulting in a higher binding energy of 
13
with rates comparable to those for decays to [10, 11] , and the SM calculation has no match for 13 ΛΛ B. The emulsion event assigned to 13 ΛΛ B [4, 5] has been carefully scrutinized by the KEK-E176 Collaboration [27] . Several alternative assignments were pointed out, two of which that do not require Λ hypernuclear excitation in the π − weak decay of the ΛΛ hypernuclear g.s. are listed in Table 3 . Comparison with model calculations suggests that such reassignments cannot be ruled out, although a 13 ΛΛ B assignment shows a higher degree of consistency between the B ΛΛ values derived from formation and from decay. In particular, the accepted formation reaction Ξ − + 14 N →
13
ΛΛ B + p + n was shown to occur naturally in Ξ − capture at rest in light nuclei emulsion [5] . Table 4 . We note that since no experimental data exist on 11 Λ Be, the required input for evaluating B SM ΛΛ ( 12 ΛΛ Be) was derived within the SM approach [9] . It is clear from the table that neither of the proposed assignments is favorable, although the relatively large experimental uncertainties do not completely rule out either of these.
Conclusion
It was shown how the three acceptable ΛΛ emulsion events, corresponding to 
13
ΛΛ B event were discussed, and the assignments proposed for the recently reported HIDA event were found unfavorable. It was pointed out that simple shell-model estimates, making use of Λ-hypernuclear spectroscopic data and analysis, are sufficient for discussing the world data of ΛΛ hypernuclear events. A relatively weak ΛΛ interaction, with (1s Λ ) 2 matrix element of magnitude ∆B ΛΛ ( 6 ΛΛ He) = 0.67 ± 0.17 MeV, describes well the data in the observationally accessible mass range 6 ≤ A ≤ 13. Comparably weak ΛΛ interactions are obtained also in recent theoretical models, in Nijmegen extended soft-core (ESC) models [24, 29] and in lowest order χEFT [30] . Less well determined is the ΛΛ coupling to the slightly higher ΞN channel, with appreciable model dependence in ESC models [24, 29] . The observation of A = 5 ΛΛ hypernuclei would add valuable new information on this issue.
